

What is claimed is: 

A a fYuorescence observing apparatus comprising: 
a light^ource for emitting excitation light; 
excitatioh light irradiation means for irradiating 
said excitation liglA to a sample; and 

f luorescence\measurement means for measuring 
fluorescence emitted front said sample by the irradiation of said 
excitation light, \ 

wherein a GaN-bas^d semiconductor laser is employed 
as said light source. \ 

\. The fluorescence ^observing apparatus as set forth 
in claim 1, wherein said excitation light emitted from said light 
source is continuous excitation light and said excitation light 
irradiation means irradiates said continuous excitation light 
to said sample. \ 

^. The fluorescence observing apparatus as set forth 
in claim 1, wherein said excitation light emitted from said light 
source is pulsed excitation light and said excitation light 
irradiation means irradiates said pulsed excitation light to said 
sample. \ 

(J) The fluorescence observing appara-ous as set forth 
in claim 1, wherein said GaN-based semiconductors laser is an 
InGaN-based semiconductor laser. \ 

^. The fluorescence observing apparatus aa set forth 
in claim 2, wherein said GaN-based semiconductor lasW is an 
InGaN-based semiconductor laser. \ 
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N^. The fluorescence observing apparatus as set forth 
iA claim 3, wherein said GaN-based semiconductor laser is an 
InGa^T-based semiconductor laser. 

The fluorescence observing apparatus as set forth 
in claim \, wherein an active layer of said semiconductor laser 
has InGaN/r^GaN quantum cell structure. 

fluorescence observing apparatus as set forth 
in claim 3, whei^in said semiconductor laser is caused to output 
pulsed excitation\light having a peak value greater than or equal 
to a continuous maximum output value of said semiconductor laser 
by a pulse-in jecting. current . 

The fluorescence observing apparatus as set forth 
in claim 4, wherein saiaVsemiconductor laser is caused to output 
pulsed excitation light having a peak value greater than or equal 
to a continuous maximum outbut value of said semiconductor laser 
by a pulse-injecting current 

i^. The fluorescence observing apparatus as set forth 
in claim 7 , wherein said semiconductor laser is caused to output 
pulsed excitation light having a peak value greater than or equal 
to a continuous maximum output valu^ of said semiconductor laser 
by a pulse-injecting current, 

. The fluorescence obser^ng apparatus as set forth 
in claim 8, wherein said semiconductor \laser is driven so that 
an integrated value of pulse oscillationVoutput values of said 
semiconductor laser per unit time becomes less than or equal to 
an integrated value of the continuous maximum output values of 
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tid semiconductor laser per unit time. 

The fluorescence observing apparatus as set forth 
in cla^m 1, further comprising temperature-controlling means for 
controirinq said semiconductor laser to a predetermined 
temperature and below. 

The fluorescence observing apparatus as set forth 
in claim 2, furtWer comprising temperature-controlling means for 
controlling said semiconductor laser to a predetermined 
temperature and ber^w. 

i^. The fluorescence observing apparatus as set forth 
in claim 3, further comprising temperature-controlling means for 
controlling said semiconductor laser to a predetermined 
temperature and below, \ 

]>^. The fluorescenqe observing apparatus as set forth 
in claim 4, further comprising temperature-controlling means for 
controlling said semiconductor lkser to a predetermined 
temperature and below. \ 

1^. The fluorescence obserVing apparatus as set forth 
in claim 7 , further comprising temperatuVe-controlling means for 
controlling said semiconductor laser to b predetermined 
temperature and below. \ 

i>^. The fluorescence observing apparatus as set forth 
in claim 8, further comprising temperature-cont rolling means for 
controlling said semiconductor laser to a predetermined 
temperature and below. \ 

1>Q . The fluorescence observing apparatus as^set forth 
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in \laim 11, further comprising temperature-controlling means 
for controlling said semiconductor laser to a predetermined 
temperatsure and below. 

.9). The fluorescence observing apparatus as set forth 
in claim 1, wherein said semiconductor laser is a broad area type 
semiconductor \Laser , 

^Q. •ftje fluorescence observing apparatus as set forth 
in claim 2, whereirksaid semiconductor laser is a broad area type 
semiconductor laser \ 

v Xl • The fluorescence observing apparatus as set forth 
in claim 3, wherein said semiconductor laser is a broad area type 
semiconductor laser , 

12\ The fluorescent^ observing apparatus as set forth 
in claim 4, wherein said semiconductor laser is a broad area type 
semiconductor laser . 

(23)> The fluorescence observing apparatus as set forth 
in claim 7 , wherein said semiconductor\laser is a broad area type 
semiconductor laser . 

The fluorescence observing^apparatus as set forth 
in claim 8, wherein said semiconductor laser\s a broad area type 
semiconductor laser. 

^>s§. The fluorescence observing apparatus as set forth 
in claim 11, wherein said semiconductor laser is ^ broad area 
type semiconductor laser. 

The fluorescence observing apparatus as set forth 
in claim 12, wherein said semiconductor laser is a broacl area 
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type semiconductor laser. 

f 2^) The fluorescence observing apparatus as set forth 
in claim 1, whe^kein said semiconductor laser is a surface emission 
type semiconductor laser. 

The fluorescence observing apparatus as set forth 
in claim 2, wherein sa\d semiconductor laser is a surface emission 
type semiconductor la&er. 

. The fluorescence observing apparatus as set forth 
in claim 3, wherein said semiconductor laser is a surface emission 
type semiconductor laser. \ 

(^3^). The fluorescence observing apparatus as set forth 
in claim 4 , wherein said semiconductor laser is a surface emission 
type semiconductor laser. \ 

(3T) The fluorescence observing apparatus as set forth 
in claim 7 , wherein said semiconductors laser is a surface emission 
type semiconductor laser. \ 

i^. The fluorescence observing apparatus as set forth 
in claim 8, wherein said semiconductor laser is a surface emission 
type semiconductor laser. \ 

^ . The fluorescence observing apparatus as set forth 
in claim 11, wherein said semiconductor laseV is a surface 
emission type semiconductor laser. \ 

The fluorescence observing apparatus as set forth 
in claim 12, wherein said semiconductor laser is X surface 
emission type semiconductor laser. \ 

(3jT) The fluorescence observing apparatus as sVt forth 
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in claim 1, wherein said semiconductor laser is an array type 
semiconductor \laser . 

3^. The fluorescence observing apparatus as set forth 
in claim 2, whereat said semiconductor laser is an array type 
semiconductor laser ^ 

\7 . The fluorescence observing apparatus as set forth 
in claim 3, wherein sai^ semiconductor laser is an array type 
semiconductor laser. 

^38) The fluorescence observing apparatus as set forth 
in claim 4, wherein said semiconductor laser is an array type 
semiconductor laser . 

(39). The fluorescence observing apparatus as set forth 
in claim 7, wherein said semiconductor laser is an array type 
semiconductor laser , 

4^. The fluorescence observing apparatus as set forth 
in claim 8, wherein said semiconductor \j.aser is an array type 
semiconductor laser . 

% 4s^. The fluorescence observing apparatus as set forth 
in claim 11, wherein said semiconductor laseis^ is an array type 
semiconductor laser . 

The fluorescence observing apparati^s as set forth 
in claim 12, wherein said semiconductor laser is a\ array type 
semiconductor laser. 

(43). The fluorescence observing apparatus as s^t forth 
in claim 19, wherein said semiconductor laser is an array\type 
semiconductor laser . 



56 




\ 

\^44)l The fluorescence observing apparatus as set forth 
in claim 2Y, wherein said semiconductor laser is an array type 
semiconductoY laser. 

\5. Vrhe fluorescence observing apparatus as set forth 
in claim 3, further comprising 

visible-light irradiation means for intermittently 
irradiating visible light to said sample; and 

normal imkge forming means for forming a normal image 
of said sample illuminated with said visible light, 

wherein saidVpulsed excitation light is irradiated 
during a non-irradiatiori period of said visible light. 

The fluorescence observing apparatus as set forth 
in claim 4, further comprising 

visible-light irradiation means for intermittently 
irradiating visible light to said sample; and 

normal image forming means for forming a normal image 
of said sample illuminated with sraid visible light, 

wherein said pulsed excitation light is irradiated 
during a non-irradiation period of s^aid visible light. 

The fluorescence observing apparatus as set forth 
in claim 7, further comprising 

visible-light irradiation means\for intermittently 
irradiating visible light to said sample; ctod 

normal image forming means for forming a normal image 
of said sample illuminated with said visible light, 

wherein said pulsed excitation light is irradiated 



during a non-irradiation period 



of said visible light, 



4^. The fluorescence observing apparatus as set forth 
in claim 8, further comprising 

visible-light irradiation means for intermittently 
irradiating visible light to said sample; and 

normal image forming means for forming a normal image 
of said sample illuminated with said visible light, 

wherein said pulsed excityation light is irradiated 
during a non-irradiation period of said visible light. 

4^. The fluorescence observing apparatus as set forth 
in claim 11 , further comprising 

visible-light irradiation means for intermittently 
irradiating visible light to said samplte; and 

normal image forming means for forming a normal image 
of said sample illuminated with said visible light, 

wherein said pulsed excitation \light is irradiated 
during a non-irradiation period of said visible light. 

The fluorescence observing apparatus as set forth 
in claim 12, further comprising \ 

visible-light irradiation means for intermittently 
irradiating visible light to said sample; and 

normal image forming means for forming a normal image 
of said sample illuminated with said visible light, 

wherein said pulsed excitation light\ is irradiated 
during a non-irradiation period of said visible light. 

V^. The fluorescence observing apparatus as set forth 
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in claim 19, further comprising 

visible-light irradiatioii means for intermittently 
irradiating visible light to said sample; and 

normal image forming means for forming a normal image 
of said sample illuminated with saild visible light, 

wherein said pulsed excitation light is irradiated 
during a non-irradiation period of said visible light. 

The fluorescence observing apparatus as set forth 
in claim 27, further comprising 

visible-light irradiation me x ans for intermittently 
irradiating visible light to said sample; and 

normal image forming means for forming a normal image 
of said sample illuminated with said visible light, 

wherein said pulsed excitation light is irradiated 
during a non-irradiation period of said visible light. 

The fluorescence observing apparatus as set forth 
in claim 35, further comprising 

visible-light irradiation means f&>r intermittently 
irradiating visible light to said sample; ar 

normal image forming means for formiVig a normal image 
of said sample illuminated with said visible light, 

wherein said pulsed excitation light\is irradiated 
during a non-irradiation period of said visible light. 

The fluorescence observing apparatus as set forth 
in claim 45, wherein the irradiation of said excitation light 
is performed during the time that said normal image forming means 
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is in a vertical blanking period. 

5-5 . The fluorescence observing apparatus as set forth 
in claim 3, wherein said pulsed\ excitation light is formed from 
a plurality of pulses. 

The fluorescence observing apparatus as set forth 
in claim 4, wherein said pulsed excitation light is formed from 
a plurality of pulses. 

*K7 - The fluorescence observing apparatus as set forth 
in claim 7 , wherein said pulsed excitation light is formed from 
ySO a plurality of pulses. 

The fluorescence observing apparatus as set forth 
in claim 8, wherein said pulsed excitation light is formed from 
a plurality of pulses. 

The fluorescence observing apparatus as set forth 
P l 5 in claim 11, wherein said pulsed excitation light is formed from 

a plurality of pulses. 

. The fluorescence observing apparatus as set forth 
in claim 12, wherein said pulsed excitation^ light is formed from 
a plurality of pulses . 

&n^. The fluorescence observing apparatus as set forth 
in claim 19, wherein said pulsed excitation l\ght is formed from 
a plurality of pulses. ^ 

&^ . The fluorescence observing apparatus as set forth 
in claim 27, wherein said pulsed excitation light is formed from 
25 a plurality of pulses. \ 

fcs3 . The fluorescence observing apparatus as set forth 
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in claim 35, wherein said pulsed excitation light is formed from 
a plurality of pulses. 

The fluorescence observing apparatus as set forth 
in claim 45 , wherein said pulsed excitation light is formed from 
a plurality of pulses. 

"5^. The fluorescence observing apparatus as set forth 
in claim 54 , wherein said pulsed excitation light is formed from 
a plurality of pulses. \ 

I 66) The fluorescence observing apparatus as set forth 

\ 

in any of claims 1-65, incorporated into an endoscope, an 
operation microscope or a colposcope, 
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